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Descripti n 

1. Field of the Invention 

This invention relates to radio navigation receiv- 
ers, and more particularly to a radio receiver adopted 
for use with the Global positioning System (GPS) nav- 
igation system wherein a present position of the user 
station is determined based on respective ephemeris 
data received from a plurality of satellites. 

2. Description of the Prior Art 

In known prior art GPS receivers (for example 
EP-A-0 353 849), a present position of the user sta- 
tion is calculated based on ephemeris data obtained 
from the GPS satellites by receiving satellite signals 
as it is well known in the art 

In the prior art GPS receiver of this type, to per- 
form the positioning with updated ephemeris data of 
GPS satellites, if the power supply has turned off, 
each ephemeris data obtained from the GPS satel- 
lites has been iost at all times. 

The operation of such prior art GPS receiver will 
be described with reference to a flowchart shown in 
Fig. 1 , wherein ST1 - ST4 designate operational steps 
to be performed by the GPS receiver. 

Upon initiation of the GPS receiver, it is checked 
whether or not respective GPS satellite is acquired by 
the GPS receiver (step ST1). rf it is, respective ephe- 
meris data is collected (step ST2). 

It is then checked whether or not the collection of 
respective ephemeris data from the GPS satellites 
has finished (step ST3). If It has, the program goes to 
a position calculating routine wherein the position cal- 
culation of the user station Is initiated based on the 
collected ephemeris data (step ST4), whereas if it has 
not, step ST4 is repeated. 

Accordingly, the present position of the user sta- 
tion can be calculated based on the collected ephe- 
meris data However, in accordance with the prior art 
GPS receiver, it has been required to collect the ephe- 
meris data once again even if the power has turned 
off for such a short period of time. This in turn results 
in a problem for delaying the initiation of position cal- 
culation, since it takes a considerable time for the 
GPS receiver to re-collect the usable ephemeris data. 

It is therefore an object of this invention to elim- 
inate the problem encountered in the prior art GPS re- 
ceiver and to provide a GPS receiver capable of ini- 
tiating position calculation with no delay based on the 
ephemeris data being stored when the power has 
turned off, if the power is turned on again within a pre- 
determined period of time after the power turn off. 

SUMMARY OF THE INVENTION 

The present invention provides a GPS receiver 



comprising a power supplying status detector for de- 
riving a power-on signal therefrom by detecting a 
power-on status of the GPS receiver and that a pow- 
er-off signal therefrom by detecting a power-off sta- 

5 tus of the GPS receiver, a clock section for measuring 
time, a memory control section for controlling a non- 
volatile memory, upon receiving the power-off signal 
from the power supplying status detector, to store a 
time measured at the clock section when the power 

10 is turned off or a time when the last ephemeris data 
is obtained, and respective ephemeris data obtained 
in the last place, and a position calculating circuitry 
for calculating the position of the user station upon re- 
ceiving the power-on signal, wherein a time duration 

15 is calculated based on the time measured at the clock 
section and the time stored in the nonvolatile mem- 
ory, and thereby if it is determined that the measured 
time duration is shorter than a predetermined period 
of time, the positioning is performed based on the re- 

20 spective ephemeris data stored in the nonvolatile 
memory, whereas if it is determined that the meas- 
ured time duration is at or longer than the predeter- 
mined period of time, the positioning is performed 
based on respective ephemeris data newly collected 

25 from the respective GPS satellites. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flowchart illustrating operational steps 
30 to be performed by a prior art GPS receiver; 

Fig. 2 is a block diagram of a GPS receiver em- 
bodying the present invention; and 
Fig. 3 is a flowchart illustrating operational steps 
to be performed by the GPS receiver of Fig. 2. 

35 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Fig. 2 is a block diagram showing the architecture 
40 of the GPS receiver of the present invention. A block 
1 designates a microprocessor unit (MPU) to imple- 
ment required various functions by making use of a 
random memory (RAM) 3 as a work area in accor- 
dance with a system program stored in a read-only 
45 memory (ROM) 2. 

The GPS receiver is operated under the control 
of a microcomputer consisting of the MPU 1 through 
RAM 3. 

A block 4 designates a receiver/demodulator see- 
so tion for deriving clock data, ephemeris data, almanac 
data and the like therefrom by receiving and demod- 
ulating satellite signals from GPS satellites, as it is 
well known in the art 

A block 5 designates a power supplying status 
55 detecting section for outputting a power-on signal by 
detecting the power-on of the GPS receiver or a pow- 
r-off signal by detecting the power-off of the GPS re- 
ceiver. The power supplying status detecting section 
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5 discriminates the power supplying status as power- 
on when a power source voltage increases at or 
above a predetermined voltage while power-off when 
the power source voltage decreases less than the 
predetermined voltage. 5 

Further in Fig. 2, a block 6 designates a clock sec- 
tion (a digital clock section), c block 7 designates a re- 
writable nonvolatile memory for storing the time when 
the last ephemeris data is obtained before turning off 
the power and respective ephemeris data at that time. 10 

A block 8 designates an operating unit provided 
with ten keys, function keys, a touch panel and the 
like for entering required inputs to the GPS receiver. 

A line 9 designates a system bus being connected 
with the MPU 1 through the operating unit 6. is 

In addition to the above, there are provided sev- 
eral units such as an interface unit for taking out pres- 
ent position data from the GPS receiver and the like, 
however, they are not shown in the drawing. 

Further the principle of the processing method 20 
and fundamental structure of the GPS receiver are 
well known in the art by several literatures and will not 
be discussed in more detail. 

Now referring to Rg. 3, there is shown a flow- 
chart for illustrating operational steps ST1 1 - ST1 8 to 25 
be implemented by the MPU and associated units of 
the GPS receiver. 

In operation, upon initiation of the GPS receiver, 
the MPU performs a first step ST11 of measuring a 
time duration f from time data stored in the nonvola- 30 
tile memory 7 (the time when the last ephemeris data 
is obtained in the previous operation) to a time meas- 
ured at the clock section 6. It is then determined at 
step ST12 whether or not the time duration t is less 
than the predetermined period of time (for example, ss 
120 minutes). If it is determined at step ST12 that the 
time duration t is more than the predetermined period 
of time T, it is determined at step ST13 whether or not 
the respective satellite is acquired. If it is, step 14 ob- 
tains respective ephemeris data from every GPS sat- 40 
ellite in contact, whereas if it is not, step ST13 is re- 
peated. It is then checked at step ST15 whether or not 
the all ephemeris data have collected. If it have not, 
step ST15 is repeated, whereas if it have, the program 
goes to step ST1 6. If it is determined at step ST1 2 that 45 
the time duration t is less than the predetermined per- 
iod of time T, the program goes to step ST16. Step 
ST16 constitutes a position calculating routine and 
calculates the position of the user station based on re- 
spective ephemeris data obtained at step ST14 or re- bo 
spective ephemeris data stored in the nonvolatile 
memory 7. 

Step ST17 determines whether or not the power 
is turned off at the completion of every position cal- 
culation at the position calculating routine (step 55 
ST16) based on an output of the power supplying sta- 
tus detector 5. If it is not, the program returns to step 
ST16, whereas if it is, Step ST1 8 stores the ti me when 



the last ephemeris data is obtained and respective 
ephemeris data obtained in the last place. 

As described above, in accordance with this in- 
vention, since the position calculation is initiated 
based on the respective ephemeris data stored in the 
nonvolatile memory 7 without re-collecting respec- 
tive ephemeris data at the time when the power sup- 
ply is turned off for a short period of time, there will 
be no loss in time for waiting the initiation of position 
calculation, thus improving the operability. 

As alluded to in the operational discussion, the 
position of the user station can be calculated expedi- 
tiously by embodying the present invention to a vehi- 
cle navigation system. It is also very convenient for a 
vehicle to install the GPS receiver of the present in- 
vention therein for calculating the present position 
with no delay after the intermission of power supply. 

In the embodiment described above, it has been 
discussed with the operational step wherein the time 
to store the respective ephemeris data into the non- 
volatile memory 7 is selected to be a time when the 
last ephemeris data is obtained, however, it should be 
noted that this operational step is not only limited to 
such implementation but to a different type of imple- 
mentation such as to select the time to be a time 
measured at the clock section 6 when the power is 
turned off. 

It is apparent for those skilled in the art that the 
power supply to the dock section 6 is maintained at 
all times even if the power to the GPS receiver is 
turned off. Accordingly, the nonvolatile memory 7 
may be substituted by a conventional memory with 
battery back-up supported by the same power source 
as that of the clock section 6 in a duration of power- 
off. 

Further in another modification, a timer in the 
MPU 1 may also be used for measuring time instead 
of providing the discrete clock section 6 described 
above. 

It will be apparent from the foregoing description 
and drawings that further modification ma be made 
without departing from the spirit and scope of the 
present invention. Accordingly, the present invention 
is not to be considered to be limited to the specific 
embodiment illustrated, except insofar as may be re- 
quired by the following claims. 



Claims 

1 . A GPS receiver for positioning comprising: 

detecting means for detecting a state of 
power supply to derive a power-on signal there- 
from when the power is turned on and that a pow- 
er-off signal therefrom when the power is turned 
off; 

time measuring means for measuring 

time; 
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control means for controlling a memory 
upon receiving the power-off signal from said de- 
tecting means to store a time measured at the 
time measuring means or a time when the last 
ephemeris data is obtained and said last obtained 
ephemeris data; and 

calculating means for calculating a posi- 
tion based on ephemeris data upon receiving the 
power-on signal from said detecting means, 
wherein a time duration is calculated from the 
time measured at said measuring means and the 
time stored in the memory, and respective ephe- 
meris data stored in the memory is used for said 
position calculation when the calculated time dur- 
ation is shorter than a predetermined period of 
time while respective ephemeris data newly ob- 
tained from respective satellites is used for said 
position calculation when the calculated time dur- 
ation is at or longer than the predetermined peri- 
od of time. 

2. A GPS receiver for positioning as defined in claim 
1, wherein said time measuring means is a built- 
in clock. 

3. AGPS receiverfor positioning as defined in claim 
1, wherein said time measuring means is a timer 
contained in said calculating means. 

4. AGPS receiverfor positioning as defined in claim 
1 , wherein said memory is a nonvolatile memory. 

5. A GPS receiverfor positioning as defined in claim 
1, wherein said memory is a battery back-up 
memory. 

6. A GPS receiverfor positioning as defined in claim 
1, further including operating means for entering 
required inputs. 



Patentanspruche 

1. GPS-Empfangerfur Positionierung, mit 

einer Erfassungsvorrichtung zur Erfassung ei- 45 
nes Spannungsversorgungszustandes, welche 
daraus ein Spannung-An-Signal ableitet, wenn 
die Spannung angeschaltet ist, und ein Span- 
nung-Aus-Signal, wenn die Spannung ausge- 
schaltet ist; 50 
einer ZeitmeBvorrichtung zur Messung der Ze'rt; 
einer Steuervorrichtung zur Steuerung eines 
Speichers bei Empfang des Spannung-EIN-Si- 
gnais von der Erfassungsvorrichtung zur Spei- 
cherung der Zeit welche durch die ZeitmeBvor- 55 
richtung gemessen wurde, oder der Zeit, bei der 
die ietzten Ephemeridendaten erhalten wurden, 
sowie dieser Ietzten erhaltenen Ephemeridenda- 



ten; und 

einer Berechnungsvorrichtung zur Berechnung 
einer Position basierend auf den Ephemeriden- 
daten bei Empfang des Spannung-EIN-Signals 
von der Erfassungsvorrichtung, wobei eine Zeit- 
dauer aus der Zeit, welche durch die MeBvorrich- 
tung gemessen wurde, und der Ze'rt berechnet 
wird, welche in dem Speicher gespeichert ist und 
wobei die jeweiiigen Ephemeridendaten, welche 
in dem Speicher gespeichert sind, zur Positions- 
berechnung verwendet werden, wenn die be- 
rechnete Zeitdauer kurzer ist als eine vorbe- 
stimmte Zeitperiode, wahrend die jeweiiigen neu 
erhaltenen Ephemeridendaten von den jeweiii- 
gen Sateliiten fur die Positionsberechnung ver- 
wendet werden, wenn die berechnete Zeitdauer 
groBer oder gleich der vorbestimmten Zeitperio- 
de ist 

2. Empfanger nach Anspruch 1, dadurch gekenn- 
zeichnet daB die Zeitme&vorrichtung eine einge- 
bauteUhrist 

3. Empfanger nach Anspruch 1, dadurch gekenn- 
zeichnet daB die ZeitmeBvorrichtung ein Zeitge- 
ber ist welcher in der Berechnungsvorrichtung 
enthalten ist 

4. Empfanger nach Anspruch 1, dadurch gekenn- 
zeichnet daB der Speicher ein nichtfluchtiger 
Speicher ist 

5. Empfanger nach Anspruch 1, dadurch gekenn- 
zeichnet daB der Speicher ein durch Batterie ge- 
sicherter Speicher ist 

6. Empfanger nach Anspruch 1, dadurch gekenn- 
zeichnet daB er ferner eine Betriebsvorrichtung 
enthSIt zur Eingabe erforderlicher Eingaben. 



Rave ndi cations 

1. Recepteur G.P.S. servant au positionnement, 
comprenant : 

des moyens de detection, servant a detec- 
tor un etat d'alimentation en courant en vue d'en 
deduire un signal d'alimentation etabiie, lorsque 
I'alimentation est etabiie, et un signal d'alimenta- 
tion coupee lorsque I'alimentation est coupee ; 

des moyens de mesure de temps, servant 
a mesurer le temps ; 

des moyens de commande, servant a 
commander une memoire a ia reception du signal 
d'alimentation coupee provenant des moyens de 
detection, en vue de ranger en memoire un temps 
mesure par les moyens de mesure de temps ou 
un temps auquel les dernieres donnees d'ephe- 
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merides ont ete obtenues et lesdites dernieres 
donnees d'ephemerides obtenues ; et 

des moyens de calcul servant a calculer 
une position sur la base de donnees d'Gphemeri- 
des a ia reception du signal d'al indentation eta- 
blie, en provenance des moyens de detection, 
une duree 6tant calculee a partir du temps mesu- 
r6 par lesdits moyens de mesure et du temps ran- 
ge dans la memoire, et des donnees d'epheme- 
rides respectives rangees dans ia memoire etant 
utiiisees pour ledit calcul de position lorsque ta 
duree calculee est plus courte qu'une periode de 
temps pr6f ixee, tandis que des donnees tfeph6- 
merides respectives nouveliement obtenues a 
partir des satellites respectifs sont utiiisees pour 
ledit calcul de position lorsque la duree calculee 
a la meme vaieur ou est plus longue que la perio- 
de de temps pr6f ixee. 

2. Recepteur G.P.S. servant au positionnement se- 20 
Ion la revendication 1, dans lequel lesdits 
moyens de mesure de temps consistent en une 
horloge encastree. 

3. Recepteur G.P.S. servant au positionnement se- 25 
ion la revendication 1, dans lequel lesdits 
moyens de mesure de temps consistent en une 
horloge contenue dans lesdits moyens de calcul. 

4. Recepteur G.P.S. servant au positionnement se- 30 
Ion la revendication 1 , dans lequel ladite memoire 
est une memoire non volatile. 

5. Recepteur G.P.S. servant au positionnement se- 
lon la revendication 1 , dans lequel ladite memoire 35 
est une memoire du type double sur batterie. 

6. R6cepteur G.P.S. servant au positionnement se- 
lon la revendication l. comprenant en outre des 
moyens d'actionnement servant a introduire les 40 
valeurs d'entree requises. ^ 
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FIG. 3 
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